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ABSTRACT 
F i s h  c e n s u s e s  were  made i n  t h r e e  h a b i t a t  t y p e s  i n  MSnaunau 
Bay and a d j o i n i n g  Alahaka  Bay, Hawai' i ,  d u r i n g  t h e  summers o f  
1974 t o  1978 .  The h a b i t a t s  were an i n s h o r e  Boulder  Zone, a  
c u r r e n t - s w e p t  Drop-off Zone, and a  l u x u r i a n t  C o r a l - r i c h  Zone. 
SCUBA-assisted o b s e r v a t i o n s  and a s t a n d a r d i z e d  t r a n s e c t i n g  method 
w i t h  50-IT, segmented l i n e s  were  employed.  The number of  i n d i -  
v i d u a l s  o f  e a c h  s p e c i e s  o b s e r v e d  was r e c o r d e d  d u r i n g  a  minimum of  
t h r e e  t r a n s e c t s  p e r  s i t e  p e r  y e a r .  R e c o n n a i s s a n c e  d i v e s  were 
a l s o  conduc ted  t o  f u r t h e r  q u a l i t a t i v e l y  a s s e s s  t h e  f i s h  popu la -  
t i o n  i n  Hcnaunau Eay. 
A t o t a l  o f  126 s p e c i e s  was o b s e r v e d  a l o n g  t h e  t r a n s e c t s  and 
37 a d d i t i o n a l  s p e c i e s  were  s e e n  on r e c o n n a i s s a n c e  d i v e s .  The 
a v e r a g e  nurr,ber o f  s p e c i e s  d i s t r i b u t e d  a l o n g  t r a n s e c t s  were 54 f c r  
t h e  E o u l d e r  Zone, 60 f o r  t h e  C o r a l - r i c h  Zone, and 6 0  f o r  t h e  
Crop-off Zone. The Shannon-Weiner d i v e r s i t y  i n d e x  and t h e  number 
of  s p e c i e s  o b s e r v e d  e a c h  y e a r  remained f a i r l y  c o n s t a n t  f o r  e a c h  
t r a n s e c t .  The s p e c i e s  make-up was qua1  i t a t i v e l y  s i m i l a r  f o r  a l l  
t r a n s e c t s  b u t  q u a n t i t a t i v e  d i f f e r e n c e s  were e v i d e n t .  The Crop- 
o f f  Zone was c h a r a c t e r i z e d  by p l a n k t o n  p i c k e r s  and wander ing  
p r e d a t o r s ,  t h e  Bou lde r  Zone by an  i n c r e a s e d  number of  h e r b i v o r e s  
w h i l e  t h e  C o r a l - r i c h  Zone a p p e a r e d  i n t e r m e d i a t e .  Kole (C teno-  
c h a e t u s  s t r  i q o s u s  [ B e n n e t t ]  ) ; Yellow Tang ( Zebrasoma f l a v e s c e n s  
[ B e n n e t t ] ) ;  Lavender  Tang ( A c a n t h u r u s  n i g r o f u s c u s  [ F o r s k a l ]  ) ;  
Pebb led  E u t t e r f l y  F i s h  (Chae todon  m u l t i c i n c t u s  G a r r e t t ) ;  and 
t h r e e  Danse l  F i s h  (Chromis  s p p . )  were  t h e  d o n i n a n t  f i s h  a t  a l l  
s i t e s .  
Hcnaunau Eay a p p e a r s  t o  be  r e c o v e r i n g  from p r e v i o u s l y  docu- 
mented hunian e x p l o i t a t i o n .  One unnamed s p e c i e s ,  two s p e c i e s  
d e s c r i b e d  d u r i n g  t h e  c o u r s e  of t h e  s t u d y ,  one  new Hawaiian 
r e c o r d ,  an6  s e v e r a l  v e r y  r a r e  Hawaiian s p e c i e s  were found t o  be  
r e s i d e n t s  i n  HEnaunau Fay .  
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INTRCDUCTION 
The c r y s t a l l i n e  b l u e  w a t e r s  o f  t h e  P a c i f i c  Ocean l i e  o f f  
t h e  c o a s t  o f  t h e  P u ' u h o n u a  o  H6naunau N a t i o n a l  H i s t o r i c a l  P a r k  
F i g .  1 ) .  Two b a y s ,  HGnaunau and  A l a h a k a ,  and  a  d i v i d i n g  prom- 
o n t o r y ,  P u ' u h o n u a  P o i n t ,  p r o v i d e  a  d i v e r s e  a r r a y  o f  m a r i n e  
h a b i t a t s .  Rocks  s w e p t  b y  c u r r e n t s  and  w a v e s ,  t h e  v a c i l l a t i n g  
c o n d i t i o n s  o f  t i d e p o o l s ,  q u i e t  p r o t e c t e d  i n s h o r e  g a r d e n s  o f  l u s h  
c o r a l ,  a n d  p r e c i p i t o u s  d r o p - o f f s  a l l  o c c u r  w i t h i n  t h i s  s m a l l  
a r e a .  B e c a u s e  t h i s  f a s c i n a t i n g  u n d e r w a t e r  w o r l d  is e a s i l y  a c c e s -  
s i b l e  f rom s h o r e ,  i t  h a s  b e e n  t h e  s u b j e c t  o f  v a r i o u s  s t u d i e s .  
C o t y  ( 1 9 6 9 )  summar ized  m o s t  o f  t h e  b i o l o g i c a l  i n f o r m a t i o n  f o r  
HEnaunau E a y .  I n  t h a t  s t u d y  h e  p o i n t e d  o u t  t h a t  t h e  q u a l i t y  o f  
t h i s  c o m ~ ~ u n i t y  was b e i n g  d e g r a d e d  a s  a  r e s u l t  o f  human i n f l u e n c e .  
D e t r i m e n t a l  i n f l u e n c e s  r a n g e  f rom t r a s h  and  w a s t e  d i s p o s a l  a l o n g  
t h e  s h o r e  t o  e x p l o i t a t i o n  o f  t h e  c o r a l ,  m o l l u s k s ,  f i s h ,  and c r u s -  
t a c e a n s  w i t h i n  t h e  Pay .  H e  s t a t e d  t h a t  t h e  f i s h  communi ty  was  
s t i l l  r i c h  b u t  t h a t  a  d r a m a t i c  i n c r e a s e  i n  f i s h  p o p u l a t i o n s  was 
e v i d e n t  j u s t  a  s h o r t  d i s t a n c e  away f r o m  human h a b i t a t i o n ;  l o b s t e r  
and  c r a b  p o p u l a t i o n s  showed a n  e v e n  more  s t r i k i n g  i n c r e a s e  i n  
a b u n u a n c e .  Doty  p r o p o s e d  t h a t  t h e  w a t e r s  s u r r o u n d i n g  P u ' u h o n u a  o  
Hcnaunau b e  s e t  a s i d e  a s  a  m a r i n e  r e f u g e .  E v a l u a t i o n  o f  t h e  i d e a  
o f  a  m a r i n e  c o n s e r v a t i o n  d i s t r i c t  f o r  t h e  HEnaunau Eay a r e a  was  
p a r t  o f  t h e  o b j e c t  o f  a n  a d d i t i o n a l  s t u d y  b y  Kimmerer and D u r b i n  
( 1 9 7 5 ) .  Hobson ( 1 9 7 4 )  p r o v i d e d  a n  e x t e n s i v e  d e s c r i p t i o n  o f  t h e  
f e e d i n g  h a b i t s  o f  m o s t  o f  t h e  i n s h o r e  f i s h e s  f rom A l a h a k a  Eay 
n o r t h  t o  Keawekaheka P o i n t .  I n  a n  e a r l i e r  s t u d y  Hobson ( 1 9 7 2 )  
r e p o r t e d  c h a n g e s  i n  f i s h  a c t i v i t y  o c c u r r i n g  a t  s u n r i s e  and s u n s e t  
w i t h i n  t h e s e  w a t e r s .  
P r e v i o u s  s t u d i e s  h a v e  u s e d  a  v a r i e t y  o f  m e t h o d o l o g i e s  w h i c h  
p r e c l u d e  a c c u r a t e  c o m p a r i s o n  o f  d a t a  t o  d e t e r m i n e  c h a n g e s  t h a t  
r a y  b e  o c c u r r i n g  i n  t h e  f i s h  communi ty .  E e c a u s e  o f  i n c r e a s i n g  
u r b a n i z a t i o n ,  t h e  i n t e n s i f i e d  u s e  o f  HEnaunau Eay a s  a  b o a t  
l a u n c h i n g  and  a n c h o r i n g  s i t e  and  i n c r e a s e d  u t i l i z a t i o n  o f  t h e  
E a y ' s  m a r i n e  r e s o u r c e s  may b e  c a u s i n g  c o n t i n u a l  s t r e s s  t o  t h e  
f i s h  communi ty ;  t h e r e f o r e ,  a n  i n v e n t o r y  o f  f i s h  s p e c i e s  and a  
d e t e r m i n a t i o n  o f  a n y  a n n u a l  c h a n g e s  o f  f i s h  a b u n d a n c e  and commu- 
n i t y  s t r u c t u r e  was i n i t i a t e d  i n  s e l e c t e d  h a b i t a t s .  T h i s  s t u d y  i s  
t h e  r e s u l t  o f  a  s u r v e y  c o n d u c t e d  w i t h i n  t h r e e  h a b i t a t s  d u r i n g  t h e  
summers o f  1 9 7 4  t h r o u g h  1 9 7 8  ( T a b l e  1 ) .  A d d i t i o n a l  q u a l i t a t i v e  
d a t a  o n  t h e  r e s i d e n t  f i s h  communi ty  was  o b t a i n e d  d u r i n g  r e c o n -  
n a i s s a n c e  d i v e s  i n  h a b i t a t s  n o t  i n c l u d e d  w i t h i n  t h e  t r a n s e c t  
s i t es .  I t  s h o u l d  b e  p o i n t e d  o u t  t h a t  t h e  s i t e s  and  t e c h n i q u e s  
u t i l i z e d  i n  t h i s  s t u d y  may n o t  h a v e  b e e n  t h e  b e s t  i n  t e r m s  o f  
d e t e c t i n g  a n y  c h a n g e s  i n  t h e  a b u n d a n c e  o f  some f i s h  s p e c i e s  more  
commonly s o u g h t  a f t e r  b y  s p o r t ,  s u b s i s t e n c e ,  o r  c o m m e r c i a l  
f i s h e r m e n .  T h o s e  f i s h e s  i n c l u d e  l a r g e  P a r r o t  F i s h  ( S c a r i d a e ) ;  
Menpachi  ( M y r i p r i s t i s  b e r n d t i  J o r d a n  and  E v e r m a n n ) ;  'Aweoweo 
( P r i a c a n t h u s  c r u e n t a t u s  [ L a c e p e d e ] ) ;  ' A h o l e h o l e  ( K u h l i a  s a n d v i -  
c e n s i s  [ S t e i n d a c h n e r ]  ) ; W e k e  ( M u l l o i d i c h t h y s  s p p .  ) ; A k u l e  
( T r a c h i u r o p s  c r u m e n o p h t h a l m u s  [ B l o c h ]  ) ; ' O p e l u  ( D e c a p t e r u s  
p i n n u l a t u s  [Eydoux & S o u l e y e t ]  ) ;  a n d  p o s s i b l y  o t h e r s .  
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PIGURE 1. T r a n s e c t  s i tes  i n  w a t e r s  off Pu 'uhonua  o  Honaunau 
N a t i o n a l  H i s t o r i c a l  P a r k .  
MATERIALS AND METHODS 
U n d e r w a t e r  o b s e r v a t i o n s  w e r e  made by d i v e r s  u s i n g  SCUEF, a n d  
f o r  c o n s i s t e n c y ,  a l l  t r a n s e c t  c o u n t s  w e r e  F a d e  b e t w e e n  9:00 A M  
and  5:OO PM. The t h e s  o f  d r a s t i c  c n a n g e s  i n  communi ty  s t r u c t u r e  
t h a t  d o  o c c u r  d u r i n g  t h e  c r e p u s c u l a r  ( t w i l i g h t )  p e r i o d s  (Hobson  
1 9 7 2 )  were a v o i d e d .  However,  t i d e p o o l ,  f i s h i n g ,  and  u n d e r w a t e r  
r e c o n n a i s s a n c e  o b s e r v a t i o n s  d i d  i n c l u d e  t h e  e v e n i n g  c r e p u s c u l a r  
p e r i o d s .  
T r a n s e c t  T e c h n i q u e  
F i s h e s  were c e n s u s e d  w i t h  a  r e f i n e m e n t  o f  t h e  t r a n s e c t  
me thod  s u g g e s t e d  by E r o c k  ( 1 9 5 4 ) .  The p r o b l e m s  o f  o b t a i n i n g  
r e l i a b l e  q u a n t i t a t i v e  d a t a  u s i n g  t h i s  t e c h n i q u e  w e r e  d i s c u s s e d  by 
T a y l o r  and  Nolan  ( 1 9 7 9 ) ;  t h e  m o d i f i c a t i o n s  w h i c h  t h e y  s u g g e s t e d  
f o r  improved  d a t a  c o l l e c t i o n  w e r e  u t i l i z e d  i n  t h i s  s t u d y .  
A 50-m l o n g ,  3 / 1 6 - i n c h  d i a m e t e r  p o l y p r o p y l e n e  l i n e  marked  
w i t h  w a t e r p r o o f  t a p e  a t  5-m i n t e r v a l s  was i n s t a l l e d  i n  e a c h  hab-  
i t a t  z o n e  by t y i n g  b o t h  e n d s  t o  c o r a l  p r o t u b e r a n c e s  and t u c k i n g  
i n t e r m i t t e n t  p o i n t s  o f  t h e  l i n e  b e n e a t h  r o c k s  and c o r a l  b r a n c h e s  
s o  t h a t  i t  l a y  f l a t .  The l i n e  r e m a i n e d  i n  p l a c e  f o r  t h e  d u r a t i o n  
o f  t h e  s t u d y  e a c h  y e a r .  
A t  t h e  b e g i n n i n g  o f  t h e  f i r s t  s a m p l i n g  r u n ,  t h e  o b s e r v e r  
a t t a c h e d  a  c o r k  f l o a t  t o  e a c h  5-IT p o i n t  a l o n g  t h e  l i n e  w i t h  a  
s t a i n l e s s  s t e e l  h a l i b u t  s n a p  and a  1 - m  l e n g t h  o f  l i n e .  T h i s  
r e s u l t e d  i n  t h e  50-m l i n e  b e i n g  d i v i d e d  i n t o  t e n  5-m s e g m e n t s  
( F i g .  2 ) .  The d i v e r  t h e n  w a i t e d  a t  t h e  b e g i n n i n g  o f  t h e  l i n e  f o r  
f i v e  m i n u t e s  b e f o r e  s t a r t i n g  t o  c e n s u s  f i s h .  The a c t i v i t y  o f  t h e  
d i v e r  i n s t a l l i n g  t h e  f l o a t s  had no  l a s t i n g  o b s e r v a b l e  e f f e c t  o n  
f i s h e s  i n  t h e  v i c i n i t y  o f  t h e  l i n e .  The f l o a t s  r e m a i n e d  on  t h e  
l i n e  d u r i n g  e a c h  y e a r ' s  o b s e r v a t i o n s .  
F i s h e s  w i t h i n  5  F o f  t h e  l i n e  w e r e  r e c o r d e d  w i t h  No. 2  
p e n c i l s  o n  p r e - p r i n t e d  d a t a  s h e e t s  o f  u n d e r w a t e r  A s c o t  P a p e r  
( V o i t ,  I n c . ) .  Ey p r o v i d i n g  r e f e r e n c e  p o i n t s  f o r  t h e  e s t i m a -  
t i o n  o f  t h e  5-rr, d i s t a n c e  t o  t h e  s i d e s ,  t h e  c o r k  f l o a t s  d i v i d e d  
t h e  a r e a  a l o n g  t h e  l i n e  i n t o  t w e n t y  25-m2 q u a d r a t s  ( F i g .  2 , ) .  
Numbers o f  i n d i v i d u a l s  o f  a l l  s p e c i e s  a r e  r e c o r d e d  b y  q u a d r a t .  
F u l l  d e t a i l s  o f  t h i s  me thod  a r e  g i v e n  i n  T a y l o r  and Nolan  ( 1 9 7 9 ) .  
S a m p l i n g  S i t e s  
The t r a n s e c t  l i n e s  w e r e  e s t a b l i s h e d  i n  t h r e e  h a b i t a t  z o n e s :  
1. A E o u l d e r  Zone l o c a t e d  a l o n g  t h e  i n n e r  s h o r e l i n e  o f  
A l a h a k a  Bay a t  2-4 m d e p t h ,  c h a r a c t e r i z e d  by l a r g e  
b a s a l t  b o u l d e r s  d o t t e d  w i t h  v a r i o u s  a l g a e  and 
c o r a l s  ( m a i n l y  P o c i l l o p o r a  m e a n d r i n a ) ;  

2 .  A Drop-off  Zone l o c a t e d  a b o u t  1 0 0  JP o f f  P u ' u h o n u a  
P o i n t  a t  1 5  n  d e p t h ,  a d j a c e n t  t o  a n  a b r u p t  d r o p  t o  
g r e a t e r  d e p t h s  and g e n e r a l l y  o v e r g r o w n  w i t h  P o r i t e s  
c o m p r e s s a  a n d  P .  l o b a t a  i n t e r s p e r s e d  w i t h  s a n d  
p a t c h e s  and  b a s a l t i c  pavement  and  b o u l d e r s ;  
3. A C o r a l - r i c h  Zone l o c a t e d  a b o u t  50-100 m o f f  t h e  
s o u t h  s h o r e  o f  HFnaunau Bay a t  5-10 rn d e p t h ,  c h a -  
r a c t e r i z e d  by a  d o m i n a n t  b o t t o m  c o v e r  ( 8 0 - 1 0 0 % )  o f  
v a r i o u s  s i z e d  h e a d s  o f  P o r i t e s  l o b a t a  w i t h  some 
f i n g e r l i k e  c o m p r e s s a .  
T h e s e  h a b i t a t  z o n e s  a r e  f u r t h e r  d e s c r i b e d  i n  Hobson ( 1 9 7 4 )  and 
t h e i r  l o c a t i o n s  a r e  shown i n  F i g u r e  1. 
The a r e a s  w e r e  s e l e c t e d  f o r  t h e i r  d i s t i n c t i v e n e s s  and 
b e c a u s e  t h e i r  f i s h  f a u n a s  h a v e  b e e n  w e l l - d e l i n e a t e d ,  t h u s  f a c i l i -  
t a t i n g  t h e  i n t e n d e d  m o n i t o r i n g  o f  c h a n g e s  i n  f i s h  a b u n d a n c e s  and 
communi ty  s t r u c t u r e .  T r a n s e c t  s i t e s  w e r e  r e l o c a t e d  e a c h  y e a r  
w i t h  a  h i g h  d e g r e e  o f  c o n f i d e n c e  s i n c e  t o p o g r a p h i c a l  " l a n d m a r k s "  
w e r e  r e c o g n i z a b l e .  T h r e e  t o  f i v e  r e p e t i t i o n s  o f  e a c h  t r a n s e c t  
w e r e  made a n n u a l l y  d u r i n g  J u l y  1 9 7 5 ,  1 9 7 6 ,  1 9 7 7 ,  and 1 9 7 8  by  s i x  
o b s e r v e r s  ( T a b l e  1) . 
R e c o n n a i s s a n c e  d i v e s  w e r e  c o n d u c t e d  i n  a  v a r i e t y  o f  hab-  
i t a t s  t h a t  w e r e  n o t  i n c l u d e d  i n  t h e  t r a n s e c t  s i t e s .  T h e s e  hab-  
i t a t s  i n c l u d e d :  (1)  
P .  l o b a t a ,  Psammocora 
- 
Eav t h a t  b e a i n s  a t  3- 
t h e  s t e e p  c o r a l - c o v e r e d  ( P o r i t e s  c o m p r e s s a ,  
v e r i l l i )  d r o p - o f f  n e a r  t h e  a p e x  o f  Hsnaunau 
5 m d e p t h  a n d  e n d s  a t  20-40 n ;  ( 2 )  t h e  
s h a l l o w  i n s h o r e  p e b b l e  a r e a  n e a r  t h e  head  o f  Hsnaunau Eay ;  ( 3 )  
t h e  f a c e  a n d  r u b b l e  b a s e  a t  a  s h e e r  d r o p - o f f  o f  2-5 m t h a t  is  
p r e s e n t  a l o n g  m o s t  o f  t h e  s h o r e l i n e ;  a n d  ( 4 )  t h e  s a n d  and c o r a l -  
s a n d  i n t e r f a c e  a t  t h e  b a s e  o f  t h e  s t e e p  o f f s h o r e  d r o p - o f f .  Addi-  
t i o n a l  f i s h  s p e c i e s  a n d  newly  s e t t l e d  l a r v a e  o f  some r e e f  f i s h e s  
w e r e  o f t e n  r e c o r d e d  f rom t h e  t i d e p o o l s  t h a t  f i l l e d  t h e  d e p r e s -  
s i o n s  i n  t h e  s h o r e l i n e  p z h o e h o e  l a v a .  A few s p e c i e s  w e r e  a l s o  
r e c o r d e d  d u r i n g  a t w i l i g h t  h u k i l a u  c o n d u c t e d  by  men o f  t h e  
f i s h i n g  v i l l a g e .  
C a l c u l a t i o n s  
The mean a n n u a l  f r e q u e n c y  o f  e a c h  s p e c i e s  a t  e a c h  s i t e  was 
d e t e r m i n e d  by  d i v i d i n g  t h e  t o t a l  s i g h t i n g s  o f  t h e  s p e c i e s  b y  t h e  
number o f  t r a n s e c t s  made e a c h  y e a r  a t  e a c h  s i t e .  F r a n k  was  
a s s i g n e d  o n  t h e  b a s i s  o f  t h e  f r e q u e n c y .  Pn a b u n d a n c e  i n d e x  
( A . I . )  was  a l s o  d e t e r m i n e d  i n  o r d e r  t o  c o m p e n s a t e  f o r  d i f f e r e n c e s  
i n  t h e  t o t a l  f i s h  s e e n  o n  a  t r a n s e c t  when c o m p a r i n g  t r a n s e c t s  
b e t w e e n  s i t e s .  A s p e c i e s  a b u n d a n c e  i n d e x  is  t h e  t o t a l  a n n u a l  
f r e q u e n c y  d i v i d e d  by t h e  sum o f  t h e  a n n u a l  f r e q u e n c i e s  f o r  a l l  
s p e c i e s  r e c o r d e d  f o r  a  p a r t i c u l a r  t r a n s e c t  and r r u l t i p l i e d  by 1 0 0 .  
Tota l  A n n u a l  F r e q u e n c y  o f  S p e c i e s  A. I. = -  C Annua l  F r e q u e n c i e s  o f  A l l  S p e c i e s  
The S h a n n o n - h e i n e r  I n d e x  o f  S p e c i e s  D i v e r s i t y  (HI), a  m e a s u r e  o f  
communi ty  " e v e n n e s s , "  was  computed  f o r  e a c h  t r a n s e c t  s i t e  f o r  
e a c h  y e a r  ( P i e l o b :  i S i 5 ) .  The f o r m b l a  i s  H @ =  - - C p i l o g l ~ p i ,  w h e r e  
p i  i s  t h e  p r o p o r t i o n  s f  a n y  p a r t i c ~ l a r  ( i  t h )  s p e c i e s .  T h i s  
i n d e x  was c a l c u l a t e d  f o r  t h e  mean s p e c i e s  v a l u e s  f o r  e a c h  y e a r ' s  
t r a n s e c t s  dnd f o r  t h e  f o u r - y e a r  r lean v a l u e s  f o r  e a c h  h a b i t a t .  
A m e a s u r e  o f  e q u i t a b i l i t y ,  J', i s  a l s o  g i v e n .  T h i s  v a l u e  i s  
a  r a t i o  o f  t h e  c a l c u l a t e d  d i v e r s i t y  ( H ' )  t o  t h e  maximam d i v e r s i t y  
( H I -  1 v a l u e  t h e  communi ty  c o u l d  h a v e  w i t h  t h e  same number o f  
s p e c l e s .  P i e l o u  ( 1 9 7 5 )  i n d i c a t e s  t h a t  t h e  v a l i d  u s e  o f  t h i s  
v a l u e  i s  d e p e n d e n t  o n  knowing t h e  e n t i r e  s p e c i e s  c o m p o s i t i o n  o f  
t h e  communi ty ,  a n  a s s u m p t i o n  w h i c h  may n o t  b e  n e t  i n  t h i s  s t u d y  
b e c a u s e  c r y p t i c  o r  o c c a s i o n a l  s p e c i e s  may h a v e  b e e n  r ~ i s s e d .  
RESULTS 
The f i s h  f a u n a  o f  HEnaunau Eay p r o v e d  t o  b e  e x t r e m e l y  r i c h ;  
a b o u t  o n e - f o u r t h  o f  t h e  s p e c i e s  known f rom H a w a i i a n  w a t e r s  w e r e  
s e e n  d u r i n g  t h i s  s u r v e y .  Cne h u n d r e d  t w e n t y - s i x  s p e c i e s  r e p r e -  
s e n t i n g  26 f a m i l i e s  o f  f i s h  w e r e  o b s e r v e d  on t h e  t h r e e  t r a n s e c t  
s i t e s  ( T a b l e s  2  & 3 ) ;  e i g h t  a d d i t i o n a l  f a m i l i e s  and 3 7  a d d i t i o n a l  
s p e c i e s  w e r e  s e e n  d u r i n g  r e c o n n a i s s a n c e  d i v e s  ( T a b l e  7 ) .  
A l t h o u g h  t h e  t r a n s e c t  h a b i t a t s  a p p e a r e d  t o  b e  q u i t e  d i s t i n c t ,  
t h e r e  were many s i m i l a r i t i e s  i n  s p e c i e s  c o m p o s i t i o n .  N e a r l y  one-  
h a l f  ( 6 1 )  o f  t h e  s p e c i e s  f o u n d  on  t h e  t r a n s e c t s  w e r e  common t o  
a l l  s i t e s ;  1 7  o f  t h e s e  were s e e n  a t  e v e r y  s i t e  i n  e v e r y  y e a r  
( T a b l e s  3 & 4 ) .  I n  a d d i t i o n ,  t h e  Drop-of f  and C o r a l - r i c h  z o n e s  
s h a r e d  s l i g h t l y  n o r e  s p e c i e s  i n  common t h a n  o t h e r  c o m b i n a t i o n s  o f  
s i t e s .  About  t h e  same number o f  s p e c i e s  w e r e  u n i q u e  t o  e a c h  
h a b i t a t  ( T a b l e s  3 & 5 ) .  L i s t s  o f  d o m i n a n t  s p e c i e s  a t  t h e  s i t e s  
w e r e  a l s o  v e r y  s i m i l a r  ( T a b l e  6 ) .  The m o s t  o b v i o u s  d i f f e r e n c e  
b e t w e e n  s i t e s  f o r  d o m i n a n t  s p e c i e s  was t h e  l a c k  o f  D a n s e l  F i s h  
( C h r o m i s  s p p . )  i n  t h e  E o u l d e r  Zone.  T h e s e  and  o t h e r  p l a n k t i v o r e s  
w e r e  v e r y  a b u n d a n t  ( h i g h l y  r a n k e d )  a t  t h e  o t h e r  two s i t e s .  Kole  
( C t e n o c h a e  t u s  s t r  i q o s u s  [ E e n n e t t ]  ) and  Ye l low Tang ( Zebrasoma 
f l a v e s c e n s  [ E e n n e t t ] )  w e r e  t h e  m o s t  a b u n d a n t  s p e c i e s  f o u n d  a t  t h e  
s i t e s  i n  n e a r l y  e v e r y  y e a r .  The r a n k i n g  w i t h i n  t h e  1 0  m o s t  
d o m i n a n t  s p e c i e s  a t  e a c h  s i t e  r e m a i n e d  i a i r l y  c o n s t a n t  t h r o u g h o u t  
t h e  s u r v e y ,  p a r t i c u l a r l y  f o r  t h e  m o s t  f r e q u e n t l y  e n c o u n t e r e d  
s p e c i e s  i n  t h e  E o u l d e r  Zone ( T a b l e  6 ) .  T h e r e  i s  a l s o  a  s u r -  
p r i s i n g  c o n s t a n c y  i n  t h e  r a n k i n g  o f  many o f  t h e  l e s s  common 
s p e c i e s  f o u n d ,  a l t h o u g h  t h e i r  o v e r a l l  f r e q u e n c y  o f t e n  c h a n g e d  
c o n s i d e r a b l y  ( T a b l e  2 ) .  
The r a n k i n g  o f  d o m i n a n t  s p e c i e s  ( T a b l e  6 )  r e m a i n e d  r e l a -  
t i v e l y  s t a b l e  t h r o u g h o u t  t h e  f o u r  y e a r s  o f  s a m p l i n g  i n  e a c h  
h a b i t a t .  I n  g e n e r a l ,  t h e  m a j o r  f l u c t u a t i o n s  i n  r a n k  a p p e a r e d  t o  
i n v o l v e  s m a l l  s c h o o l i n g  p l a n k t i v o r e s ,  p a r t i c u l a r l y  Damsel  F i s h .  
T h e i r  p r e s e n c e  i n  t h e  D r o p - o f f  and C o r a l - r i c h  z o n e s  g r e a t l y  con-  
t r i b u t e d  t o  r a n k  c h a n g e s .  P i a n k t i v o r e s  w e r e  c o n s p i c u o u s l y  a b s e n t  
f rom t h e  s h a l l o w  E o u l d e r  Zone.  T h i s  a b s e n c e  i s  d i s c u s s e d  b e l o w .  
The f i v e  mos t  dominan t  members o f  t h e  Bou lde r  Zone a l s o  were  
found  t o  be  among t h e  dominan t  f i s h e s  i n  a l l  h a b i t a t s  i n  p r a c -  
t i c a l l y  e v e r y  y e a r .  Th ree  o f  t h e s e - - t h e  Ko le ,  Lavender  Tang 
( A c a n t h u r u s  n i  r o f u s c u s  [ F o r s k a l ] ) ,  and Yel low Tang--are h e r b i v -  
o r o u s  Acant-e S a d d l e  Eack Wrasse (Tha la s soma  d u p e r r e y )  
i s  a  g e n e r a l i s t  c a r n i v o r e ;  and t h e  Pebb led  B u t t e r f l y  F l s h  
(Chae todon m u l t i c i n c t u s  G a r r e t t )  is a  c o r a l - e a t i n g  s p e c i a l i s t  
( J o n e s  1968;  Hobson 1 9 7 4 ) .  
The r i c h n e s s  o f  Ho'naunau' s f i s h  f a u n a  was f u r t h e r  i l l u s -  
t r a t e d  by t h e  f i s h  o b s e r v e d  on r e c o n n a i s s a n c e  d i v e s  ( T a b l e  7 ) .  
Th ree  p r e v i o u s l y  u n d e s c r i b e d  s p e c i e s  were  found .  One of  t h e s e ,  
;iopropoma s p .  nov . ,  was o n l y  t h e  f o u r t h  known spec imen t o  be 
ound I n  H a w a i ' i .  I t  was c a u g h t  n e a r  t h e  apex  of  ~ E n a u n a u  Fay i n  
10 m o f  w a t e r  b e n e a t h  a  P o r i t e s  l o b a t a  head .  A s e c o n d ,  r e c e n t l y  
d e s c r i b e d  s p e c i e s ,  A n t h i a s  v e n t r a l i s  (Ye l low Fancy E a s s )  ( R a n d a l l  
1 9 7 9 )  ( F i g .  3 ) ,  was r e p r e s e n t e d  by f o u r  i n d i v i d u a l s ,  two o f  which 
were s e e n  d u r i n g  t h e  t h r e e  l a s t  y e a r s  o f  t h e  s u r v e y  h o v e r i n g  o v e r  
t h e  same s p o t ,  20 m d e e p  a l o n g  a  s t e e p  d r o p - o f f .  Another  
r e c e n t l y  d e s c r i b e d  s p e c i e s ,  A n t h i a s  b i c o l o r  ( E i c o l o r  Fancy E a s s )  
( R a n d a l l  1 9 7 9 ) ,  was o c c a s i o n a l l y  o b s e r v e d  a l o n g  t h e  c o r a l - s a n d  
e c o t o n e  a t  t h e  Eay apex  i n  18-30 m o f  w a t e r .  O the r  r a r e  s p e c i e s  
i n c l u d e d  a  Black  s p o t t e d  B a l l o o n  F i s h  ( A r o t h r o n  n i q r o p u n c t a t u s )  
( f i r s t  s i g h t i n g  i n  H a w a i ' i )  and j u v e n i l e  W h i t l e y ' s  Eox F i s h  
( O s t r a c i o n  w h i t l e  i Fowle r )  and R e t i c u l a t e d  B u t t e r f l y  F i s h  
(Chae todon --+ r e t i c u  a t u s  Cuv ie r  and V a l e n c i e n n e s )  which were  occa-  
s i o n a l l y  s e e n  a l o n g  t h e  n o r t h  s i d e  o f  HEnaunau Eay a t  a b o u t  5  m 
d e p t h .  A l s o ,  a  s i n g l e  T i n k e r ' s  B u t t e r f l y  F i s h  (Chae todon  t i n k e r i  
S c h u l t z ) ,  a  s m a l l  c o l o n y  o f  Flame Wrasse ( C i r r h i l a b r u s  ~ o r d a n i  
S n y d e r ) ,  and a  c o l o n y  o f  Dark Chromis (Chromis  l e u c u r u s  G l l b e r t )  
were o b s e r v e d  be tween  20 and 40 m d 'epth a l o n g  a  s a n d - c o r a l  
e c o t o n e .  A s i n g l e  s h a r k ,  K h i t e - t i p p e d  Reef Sha rk  ( T r i a e n o d o n  
o b e s u s  [ R u p p e l l ]  ) ,  was s p o t t e d  o n c e  n e a r  t h e  submerged c a v e s  
i n s h o r e  from t h e  Drop-off t r a n s e c t .  Four manta  r a y s ,  Manta 
a l f r e d i  ( K r e f f t ) ,  p a s s e d  n e a r  u s  i n  a  s p e c t a c u l a r  f l i g h t  a t  
t w i l i g h t  d u r i n g  one  d i v e .  
F u r t h e r  s i m i l a r i t i e s  be tween  t h e  t r a n s e c t s  were  e v i d e n t  i n  
t h e  d i v e r s i t y  v a l u e s  ( T a b l e  8 ) .  O v e r a l l ,  t h e  C o r a l - r i c h  Zone was 
t h e  mos t  d i v e r s e  ( H '  = 2.8503, J' = 4 . 5 5 3 9 ) ,  and t h e  Bou lde r  Zone 
was t h e  l e a s t  d i v e r s e  ( H '  = 2.6958,  J '  = 4 . 4 7 7 3 ) ,  a l t h o u g h  y e a r l y  
d i f f e r e n c e s  i n  o r d e r  o c c u r .  
Changes i n  d i v e r s i t y  and number o f  s p e c i e s  showed g e n e r a l l y  
p a r a l l e l  t r e n d s  w i t h  a  g r a d u a l  a n n u a l  i n c r e a s e  i n  e a c h  h a b i t a t  
and a  s l i g h t  d e c r e a s e  i n  1978.  The t o t a l  number o f  f i s h  o b s e r v e d  
on e a c h  t r a n s e c t  f o l l o w e d  s i m i l a r  t r e n d s .  The number o f  s p e c i e s  
s e e n  i n  e a c h  h a b i t a t  e a c h  y e a r ,  t h e  o v e r a l l  a v e r a g e ,  and t h e  
t o t a l  s p e c i e s  o b s e r v e d  on e a c h  t r a n s e c t  were  s i m i l a r  between 
s i t e s  a l t h o u g h  t h e  Eou lde r  Zone was c o n s t a n t l y  lower  t h a n  t h e  
o t h e r  zones .  
V a l u e s  f o r  e q u i t a b i l i t y  (J') were somewhat v a r i a b l e  w i t h i n  
h a b i t a t s  a s  was r a n k i n g  of  e q u i t a b i l i t y  be tween  h a b i t a t s .  How- 
e v e r ,  o v e r a l l , - t h e  C o r a l - r i c h  Zone had t h e  g r e a t e s t  v a l u e  and t h e  
E o u l d e r  Zone t h e  l e a s t .  
FIGURE 3. Anthias ventralis, a recently described species 
resident in Hsnaunau Bay. 
CGNCLUSION 
A l t h o u g h  t h e  f i s h  f a u n a  o b s e r v e d  d u r i n g  t h i s  s t u d y  was 
e x t r e m e l y  d i v e r s e ,  i t  p r e v i o u s l y  had b e e n  d e g r a d e d  b y  human 
i n f l u e n c e  ( D o t y  1 9 6 9 ) .  We w e r e  u n a b l e  t o  d e t e c t  f u r t h e r  d e g r a -  
d a t i o n  w i t h i n  t h e  s i t e s  s t u d i e d  d u r i n g  t h e  f o u r  y e a r s  o f  t h i s  
s t u d y ;  h o w e v e r ,  w e  d i d  n o t  make a  q u a n t i t a t i v e  c o m p a r i s o n  o f  t h e  
P u ' u h o n u a  o  HEnaunau a r e a  w i t h  m a r i n e  e n v i r o n m e n t s  i s o l a t e d  f rom 
human i n f l u e n c e  a s  Doty  d i d .  A l t h o u g h  s e a s o n ,  s i t e ,  and  t r a n s e c t  
me thod  d i f f e r e n c e s  p r e v e n t  a n  a c c u r a t e  q u a n t i t a t i v e  c o m p a r i s o n  
w i t h  D o t y ' s  r e s u l t s ,  w e  d i d  f i n d  some q u a l i t a t i v e  d i f f e r e n c e s .  
Goty  r e p o r t e d  98 s p e c i e s  f rom HEnaunau Bay c o ~ p a r e d  t o  o u r  t o t a l  
o f  1 6 3 .  H i s  t r a n s e c t s  c o v e r e d  1 2 , 3 3 0  m2 ( 6 8 5  X 1 8  m )  w h i l e  o u r s  
were 500 m 2  ( 5 0  X 1 0  m ) .  He r e p o r t e d  a n  a v e r a g e  o f  1 8 3 3  f i s h  
o r  0 . 1 4 9  f i s h / m 2  on  a  t r a n s e c t  t h a t  was n e a r  o u r  C o r a l - r i c h  
Zone,  w h i l e  w e  f o u n d  a n  a v e r a g e  o f  6 6 5 . 2  f i s h  o r  1 . 3 3  f i s h / r r 2  
( T a b l e  8 ) .  P o s s i b l y  t h e r e  h a s  b e e n  a  d r a m a t i c  i n c r e a s e  i n  f i s h  
d e n s i t y  s i n c e  1 9 6 9 .  Doty  r e p o r t e d  a  mean o f  a b o u t  49 s p e c i e s  f o r  
f o u r  r e p l i c a t e s  o f  t h i s  t r a n s e c t  w h i l e  w e  f o u n d  a n  a v e r a g e  o f  
6 0 . 5  s p e c i e s  d u r i n g  1 5  r e p l i c a t e s .  R e a s o n s  f o r  t h e s e  d i f f e r e n c e s  
a r e  n o t  a p p a r e n t  b u t  may r e f l e c t  a  d e c r e a s e d  d e p e n d e n c y  o n  t h e  
s p e c i e s  f o u n d  o n  t h e s e  t r a n s e c t s  f o r  s u b s i s t e n c e ,  c h a n g e s  i n  
s p e c i e s  p r e f e r e n c e s  by  f i s h e r m e n ,  r e d u c e d  p o p u l a r i t y  o f  s p e a r -  
f i s h i n g  , o r  d i f f e r e n c e s  b e t w e e n  o b s e r v e r s  and i n  m e t h o d o l o g y .  
Our s u b j e c t i v e  i m p r e s s i o n  was  t h a t  t h e r e  w e r e  r , any  more  game o r  
f o o d  f i s h  i n  t h e  HEnaunau a r e a  t h a n  o f f  m o r e  p o p u l a t e d  i s l a n d s ,  
s u c h  a s  O ' a h u ;  h o w e v e r ,  t h e r e  seemed t o  b e  much l e s s  t h a n  i n  
n e a r b y  b u t  m o r e  i s o l a t e d  a r e a s .  Doty  ~ e n t i o n e d  t h a t  c o r a l s  w e r e  
b e i n g  removed from Hcnaunau Bay f o r  c o m m e r c i a l  s a l e .  We d i d  n o t  
see e v i d e n c e  o f  t h i s  p r a c t i c e .  The s t e e l  t r a n s e c t  c a b l e s  t h o u g h t  
t o  b e  f rom D o t y ' s  s t u d y  w e r e  n e a r l y  e n v e l o p e d  b y  c o r a l  g r o w t h ,  
i n d i c a t i n g  t h a t  e x t e n s i v e  c h a n g e s  c a n  o c c u r  w i t h i n  t h e  f i v e  y e a r s  
b e t w e e n  t h e s e  s t u d i e s .  
Kimrnerer a n d  D u r b i n  ( 1 9 7 5 )  i n d i c a t e d  r e l a t i v e  a b u n d a n c e  f o r  
t h r e e  g e n e r a l i z e d  h a b i t a t s - - I n s h o r e ,  M i d - r e e f ,  and  G u t e r - r e e f - -  
b u t  b e c a u s e  t h e i r  s i t e s  were d i f f e r e n t  f r o m  o u r s  i t  i s  d i f f i c u l t  
t o  make d i r e c t  c o m p a r i s o n s .  However ,  i n  g e n e r a l ,  t h e  s p e c i e s  
r e p o r t e d  by them t o  b e  m o s t  comron w e r e  s i m i l a r  t o  t h o s e  w e  
o b s e r v e d ,  a l t h o u g h  t h e r e  w e r e  d i f f e r e n c e s  i n  r a n k .  The t o p  t h r e e  
s p e c i e s  i n  b o t h  s t u d i e s ,  K o l e ,  Y e l l o w  T a n g ,  a n d  a  Damsel  F i s h  
s p e c i e s ,  were s i m i l a r  i n  t h e i r  O u t e r - r e e f  and Mid- ree f  a n d  o u r  
Grop-of f  and C o r a l - r  i c h  z o n e s .  L a v e n d e r  Tang r e p l a c e d  Damsel  
F i s h  i n  t h e i r  I n s h o r e  a n d  o u r  E o u l d e r  z o n e s .  T h e s e  f o u r  s p e c i e s  
a r e  d e t r i t u s ,  f i l a m e n t o u s  a l g a e ,  p l a n k t o n ,  a n d  f i l a m e n t o u s  a l g a e  
e a t e r s ,  r e s p e c t i v e l y  ( J o n e s  1 9 6 8 ) .  
I n  g e n e r a l  t h e  t h r e e  f i s h  c o m m u n i t i e s  s u r v e y e d  d u r i n g  o u r  
s t u d y  w e r e  q u i t e  s i m i l a r .  The c o m m u n i t i e s  w e r e  m a i n l y  d i s t i n -  
g u i s h a b l e  i n  t e r n s  o f  r e l a t i v e  p e r c e n t a g e s  o f  p a r t i c u l a r  s p e c i e s .  
The B o u l d e r  Zone had f e w e r  p l a n k t o n  e a t e r s  t h a n  t h e  o t h e r  two 
z o n e s .  L a v e n d e r  Tang p l a y  a  g r e a t e r  r o l e  i n  t h e  E o u l d e r  h a b i t a t  
t h a n  i n  t h e  o t h e r  two z o n e s .  The s h a l l o w n e s s  a n d / o r  l a c k  o f  
c o r a l  c o v e r  i n  t h e  E o u l d e r  Zone may a l l o w  a n  i n c r e a s e  i n  a l g a e  
g r o w t h  b u t  a  r e s t r i c t i o n  i n  t h e  amount  o f  p l a n k t o n ,  t h u s  f a v o r i n g  
r e v e r s a l  o f  t h e  f r e q u e n c y  o f  f i s h e s  u t i l i z i n g  t h e s e  r e s o u r c e s .  
The s p e c i e s  r e p o r t e d  t o  b e  u n i q u e  t o  i n d i v i d u a l  h a b i t a t s  
( T a b l e  51 h e l p e d  t o  c h a r a c t e r i z e  t h e  h a b i t z t s  a l t h o u g h  m o s t  o f  
t h e s e  s p e c i e s  were f o u n d  i n  e x t r e m e l y  l o w  numbers .  Roaming p r e d -  
a t o r s  w e r e  p r e d o m i n a n t l y  i n  t h e  Drop-of f  Zone and a b s e n t  i n  t h e  
E o u l d e r  Zone. The p r e s e n c e  o f  t h e s e  p r e d a t o r s  may b e  r e l a t e d  t o  
t h e  p r e s e n c e  o f  h i g h e r  n u m b e r s  o r  s m a l l  p o t e n t i a l  p r e y ,  e . g . ,  
Damsel F i s h  s p e c i e s  t h a t  f e e d  on  p l a n k t o n  i n  t h e  w a t e r  co lumn.  
S i n c e  a l l  f i s h  p a s s i n g  o v e r  t h e  t r a n s e c t  w e r e  r e c o r d e d ,  t h e  
g r e a t e r  d e p t h  a t  t h e  Drop-of f  Zone would  a l s o  i n c r e a s e  t h e  
c h a n c e s  o f  s i g h t i n g  r o a m i n g  p r e d a t o r s .  T h e i r  a b s e n c e  i n  t h e  
E o u l d e r  Zone r a y  b e  r e l a t e d  t o  a v o i d a n c e  o f  d i v e r s  o n  t h e i r  p a r t .  
A n o t h e r  p o s s i b i l i t y  i s  t h a t  t h e s e  p r e d a t o r s  may b e  more  p r e v a l e n t  
i n  s h a l l o w  w a t e r  d u r i n g  t h e i r  c r e p u s c u l a r  f e e d i n g  p e a k s  (Hobson  
1 9 7 2 )  a n d ,  t h e r e f o r e ,  wou ld  n o t  show u p  o n  mid-day s u r v e y s .  
I n c r e a s e d  f i s h i n g  p r e s s u r e  n e a r  s h o r e  may a l s o  b e  a f f e c t i n g  t h e i r  
p r e s e n c e .  T h r e e  o f  t h e  u n i q u e  s p e c i e s  a r e  t h o u g h t  t o  b e  c h a r a c -  
t e r i s t i c  o f  t h e  z o n e s  t h e y  w e r e  o b s e r v e d  i n .  The S p o t t e d  Tang 
( H c a n t h u r u s  g u t t a t u s  B l o c h  and  S c h n e i d e r )  is t y p i c a l -  of s u r g y  
i n s h o r e  a r e a s  s i r c i l a r  t o  t h a t  f o u n d  w i t h i n  a  few meters  o f  t h e  
B o u l d e r  Zone.  T h o m p s o n ' s  E u t t e r f l y  F i s h  ( H e m i t a u r i c h t h y s  
t h o m p s o n i  F o w l e r )  ( D r o p - o f f  Z o n e )  i s  a  s c h o o l i n g ,  p l a n k t i v o r o u s  
C h a e t o d o n t i d  (Hobson  1 9 7 4 )  t h a t  we h a v e  f r e q u e n t l y  s e e n  i n  
s i m i l a r  h a b i t a t s  a l o n g  t h e  Kona,  Hawai '  i ,  c o a s t .  B l a c k  T r i g g e r  
F i s h  ( M e l i c h t h y s  n i g e r  [ E l o c h ] )  ( C o r a l - r i c h  Zone)  o f t e n  h o v e r  
a b o v e  t h e  r e e f  b u t ,  when a p p r o a c h e d  by d i v e r s ,  r e t r e a t  t o  c o r a l  
c a v i t i e s ,  p a r t i c u l a r  
and  a b u n d a n c e  o f  t 
a b u n d a n c e  i n  t h e  Cor 
l y  t h o s e - i n  ~ o r i t e s -  l o b a t a .  The 
h a t  c o r a l  s p e c i e s  n a y  a c c o u n t  f o r  
a l - r i c h  Zone.  
w a t e r  d e p t h  
M e l i c h t h y s '  
The w e a l t h  o f  h a b i t a t s  a n d  l u x u r i a n t  f i s h  communi ty  o c c u -  
p y i n g  t h o s e  a r e a s  w i t h i n  t h e  m a r i n e  e n v i r o n m e n t  a d j a c e n t  t o  P u ' u -  
honua  o  HBnaunau N a t i o n a l  H i s t o r i c a l  P a r k  was  a r e s o u r c e  t h a t  was 
i m p o r t a n t  t o  t h e  a b o r i g i n a l  H a w a i i a n s .  The m a i n t e n a n c e  o f  t h i s  
r e s o u r c e  i n  a s  p r i s t i n e  a  c o n d i t i o n  a s  p o s s i b l e  w i l l  h e l p  v i s -  
i t o r s  t o  t h i s  s i t e  u n d e r s t a n d  t h e  r e l a t i o n s h i p  b e t w e e n  H a w a i i a n s  
and  t h e  m a r i n e  e n v i r o n m e n t .  An u n d e r s t a n d i n g  o f  t h e  f i s h  commu- 
n i t y  i s  o n e  a s p e c t  o f  t h a t  r e l a t i o n s h i p .  The p r e s e n c e  o f  t h r e e  
p r e v i o u s l y  u n d e s c r i b e d  s p e c i e s  and  o t h e r s  t h a t  a r e  r a r e l y  e n c o u n -  
t e r e d  i n  H a w a i i a n  w a t e r s  i s  a n  i n d i c a t i o n  o f  t h e  h i g h  s c i e n t i f i c  
v a l u e  o f  t h e s e  e a s i l y  a c c e s s i b l e  r e e f s .  A 1 1  means  t o  p r o t e c t  
Hbnaunau Bay a n d  i t s  s u r r o u n d i n g  e n v i r o n ~ e n t  f rom d e g r a d a t i o n  
s h o u l d  b e  i m p l e m e n t e d .  
A c o m p l e t e  l i s t  o f  f i s h e s  o b s e r v e d  d u r i n g  t h i s  s u r v e y  and 
t h e i r  H a w a i i a n  names i s  i n c l u d e d  i n  Append ix  I .  
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G e r a l d  Ludwig 

Cir r ipectus var iolosus 
Exall i a s  brevis 
Plagiotremus gosl inei 
Canthigaster amboinensis 
C. jactator 
Chaetodon aur ig a 
C. f r m h l i i  
C. lineolatus 
C. lunula 
C. mil iaris  
C . nu1 t i c  inc t u s  
C. ornatisshus 
C. quadrimaculatus 
C. unimaculatus 
Forcipiger f1avissin;us 
F. longirostris 
Cirrhitops fasciatus 
Paracirrhites arcatus 
P. fors ter i  
Fistularia petimba 
TABLE 2--Continued. 
Species 
1975 1976 - 1977 - 1978 - mCZIl, 
~ankl A.I. N3 ~ a n k  A.I. N ~ a n k  A.I. N ~ a n k  A.I. N ~ a n k  A.I. R 
Adioryx rcicrostmus 
ZA. s p i n i f e r  
Fnampses chrysocephalus 
A. cuvier  
Cheil inus rhodochrous 
Cheil i o  inermis 
Coris  g a h a r d i  
C. venusta 
Gomphosus var  i u s  
Halichoeres ornat i ss imus  
h b r o i d e s  phthirophagus 
Pseudocheil inus  evanidus 
P. oc to taen ia  
P. t e t r a t a e n i a  
S t e t h o j u l i s  ba l  t e a t a  
T h a l a s s o ~ a  duper rey 
T. f u s c m  
Cantherhines d m e r  il i 
C. sandwichiensis 
Pervzgor melanocephalus 
P. spilosoma 
MULLIDAE 
Mulloid ichthys pf luger i  
M. vanicolensis 
Parupeneus bifasc  i a tu s  
P. chryserydros 
P. mu1 ti f asc i a tu s  
P . porphyr eus 
Cstracion meleagris 2 2 
-- Centropyge p t t e r i  
Abudefduf abdminal is 37 
A. sindonis 3 7 
-- Chromis a g i l i s  
-- C. hanui 
-- C. ova l i s  
C. vanderbil ti 14 
-- C. verator 
-- Gascyllus a l b i s e l l a  
Eupomacentrus fasciolatus  6 
Plectrqlyphidodon j ohnstonianus lo 
Scarops rubroviolaceus 3 3 
Scarus persp ic i l l a tus  42 
S. soraidus 3 3 
-- Scarus sp. 
S p e c i e s  
19  75 1976 - 1977 - 1978 TOTAL - 
~ a n k '  A.I.' E3 FGmk A.I. N Rank A . I .  N Rank A.I .  FmIk A . I .  N 
EWLCER ZCNE ( c o n ' t . )  
TETRAODONTIDAE 
Arothron h i s p i d u s  
A. n e l e q r i s  
DRCP-OFF ZONE 
ACANTHUR I DA E 
Acan thur  u s  a c h i l l e s  
A. n ig ro fuscus  
f i .  n i g r o r i s  
A. l eucopa re iu s  
A. o l i v a c e u s  
A. t ho r~pson i  
A.  t r  i o s  t egus  
Ctenochaetus s t r i g o s u s  
C. h awa i i ens i s  
Naso b r e v i r o s t r  is 
N . hexacanthus 
N. l i t u r a t u s  
Zebrasona f l a v e s c e n s  
Zanclus c o r n u t u s  
Aulostcma c h i n e n s i s  
c n o o  I . . .  
1 O m "  
I n r - w w  
. . . .  
O O O d  
o o w  I  d Q I M  wacnco  O O O d  
. . . .  
m m m  I  w w o  
I w d m  N N C n  w w *  
a m *  1 ??": 
1000 
cnmm 
I  c " w  
I 
1 0 d O  
h) 
0 
TABLE 2--Continued, 
Species 
1975 1976 - 1977 - 1978 
- m - 
~ a n k '  A.1 .2 N3 ~ a n k  A.I. N Rank A.I.  N R a n k A . 1 .  N Rank A.I .  N 
DROP-OFF ZONE (conlt.) 
C . mu1 t i c  inctus 
C. ornatissimus 
C. quadrimaculatus 
C. unimaculatus 
Forcipiger flavissimus 
F. longirostris 
Hem itaur ichthys thompsoni 
Cirrnitops fasc iatus 
Paracirrhites arcatus 
P. forsteri  
Diodon hys t r  ix 
Fistularia petir!ba 
Adioryx xantherythrus 
Myripristis murdjan 
Myr ipr istis sp. 
P n a q s e s  chrysocephalus 
A. c w i e r  
Eod ianus b i lunu la tus  
Cheil inus r hodochrous 
Cor is gaimardi 
Gomphosus var  i u s  
I-ialichoeres ornat i ss imus  
H e ~ i p t e r o n o t u s  sp.  
Labroides phthirophagus 
Pkicropharyngodon geof f roy i  
Pseudocheil inus  evanidus 
P . oc t o  t aen ia  
P. t e t r a t a e n i a  
S t e t h o j u l i s  b a l t e a t a  
Thalassoma duperrey 
Aphareus f u r c a t u s  
Lut j anus fu lvus  
MCNACAhTHI DAE 
Can therhines  dumer il i 
C. sandwichiensis 
Pervagor melanocephalus 
P. spilosorca 
Mulloid ichthys vanicolens is  
Par upeneus b i f a s c  i a t u s  
P. chryserydros 
P. mu1 t i f  a s c i a t u s  

Scarops rubroviolaceus 
Scarus sordidus 
Scarus sp. 
Scorpaenopsis cacopsis 
Cephalopholis argus 
Sphyr aena bar racudz 
SYNCDCjNTICAE 
Saurida graci l i s  
C O W - R I C H  ZONE 
FCAIiTHURICAE 
Pcanthur u s  achilles 
A. nigrofuscus 
A. nigroris 
A. leucopareius 
fi. olivaceus 
A. thoripsoni 
A. triostegus 
h) 
IP 
TABLE 2--Continued. 
- 
Species 
1975 1976 - 1977 - 1978 - ?maL - 
~ankl A . I . ~  N 3  ~ a n k  A.I. N Rank A.I. N Rank A.I. N Rank A.I .  N 
CORAL-RICH ZONE ( con ' t . ) 
C tenochaetus s t r  igosus 
C. hawaiiensis  
Naso brev i r o s t r  is 
N. hexacanthus 
N. l i t u r a t u s  
Zebrasoma f lavescens  
Z .  ve l i feru i i  
Zanclus cornutus  
Apgon snyderi 
Aulostorca ch inens i s  
EPLISTIDAE 
Me1 ichthys n iger  
M. vidua 
Sufflamen bursa 
Xanthichthys mento 
Strongylura g igantea  
Cir ripectes var iolosus 
Exall i a s  brevis 
Plag io tremus gosl ine i 
Canthigaster epilanpra 
C. jactator 
Car anx rr,el ampyg u s  
kcapterus pinnulatus 
Chae todon aur iga 
C. lineolatus 
C. lunula 
C. m i l  i a r i s  
C. ml t ic inctus  
C. ornatisshus 
C. quadr imaculatus 
C. uninaculatus 
Forcipiger f laviss ims 
F. longirostr is 
Cirrhitops fasciatus 
Cirrhitus pinnulatus 
Paracirrhites arcatus 
P. forsteri  
m  1 . , 1 '??? 1 :  1 ?'?? 
I N I I m o m  I N I do4 
I I I  I I N 
Q P P P  
O O O N  
. . . .  
0 0 0 0  
o m m  1 . . .  
1 NNUl 
I 
ocn 120 
I 
100 
I 
O l d  
I 
o i o  
Species 
1975 19  76 - 1977 
- 
1978 
- m - 
Rarkl  A . I . ~  N3 Rank A.I. N Rank A.I .  N Rank A.I. N Rank A . I .  N 
COWL-RICH ZCPJE ( c o n ' t . )  
Abudefduf a b d m i n a l  is 11 1.59 6.3 1 0  1.85 10.8 -- 
Chromis a c a r e s  36 0.13 0.5 -- --- --- -- 
C. a g i l i s  2 18.62 74.0 2 15.76 92.0 5 
C . hanui  6 4.35 17.3 7 3.02 17.6 9 
C. o v a l i s  -- --- --- 30 0.27 1.6 -- 
C. vanderb i l  ti 1 0  1.71 6.8 1 16.17 94.4 3 
C. v e r a t o r  22 0.38 1.5 59 0.03 0.2 26 
Dascyl lus  a l b i s e l l a  -- --- --- 49 0.07 0.4 -- 
Eupomacentrus f a s c i o l a t u s  12  1.51 6.0 1 2  1.30 7.6 11 
Plectroglyphidodon johns tonianus  9 2.59 10.3 8 2.88 16.8 1 0  
Scar u s  so rd idus  
Scarus  sp. 
Cephalophol is  a rgus  
M o n o t a i s  grandocul  is 
d d 
PI. 
TAELb 3 .  Kumber of s p e c i e s  s p e c i f i c  t o  p a r t i c u l a r  
t r a ~ s e c t  s i t e s  o r  c o m b i n a t i o n s  of s i t e s .  
. 
T r a n s e c t  S i t e ( s )  No. o f  S p e c i e s  
Eoulder  Cnly 
Drop-off Cnly 
C o r a l - r i c h  Only 
Eoulder  and Drop-off 
Eoulder  and C o r a l - r i c h  
Crop-off and C o r a l - r i c h  
A l l  S i t e s  
T o t a l  S p e c i e s  
TAELE 4 .  Number of  s p e c i e s  r e o c c u r r i n g  e v e r y  
year  a t  t r a n s e c t  s i t e s .  
S i t e  No. of S p e c i e s  
Eoulder  2 6  
Drop-off 28 
C o r a l - r i c h  2 9  
A l l  S i t e s  1 7  
- 
TAELE 5. F i s h e s  u n i q u e  t o  i n d i v i d u a l  t r a n s e c t  s i t e s .  
S p e c i e s  A . 1 . l  S p e c i e s  F . I .  
A b u d e f d u f  s i n d o n i s  
A c a n t h u r u s  g l a u c o p a r e i u s  
A .  g u t t a t u s  
A d i o r y x  m i c r o s t o m u s  
A .  s p i n i f e r  
C h a e t o d o n  e p h i p p i u m  
C o r i s  v e n u s t a  
A p h a r e u s  f u r c a t u s  
B o d i a n u s  b i l u n u l a t u s  
B o t h u s  p a n t h e r i n u s  
C a n t h i g a s t e r  c o r o n a t a  
C .  r i v u l a t a  
C a r a n g o i d e s  f e r d a u  
C a r a n x  s p .  
D i o d o n  h y s t r  ix 
EOULDER SITE 
0 . 0 1  M u l l o i d i c h t h y s  p f l u g e r i  
0 . 0 3  N a s o  u n i c o r n i s  
0 .36  R h i n e c a n t h u s  r e c t a n g u l u s  
0 . 0 1  S c a r u s  p e r s p i c i l l a t u s  
0 . 0 1  T h a l a s s o m a  f u s c u m  
0 . 0 1  
0 . 0 7  
DROP-OFF SITE 
0 . 0 3  H e m i p t e r o n o t u s  s p .  
0 . 0 8  H e m i t a u r  i c h t h y s  t h o m p s o n i  
0 . 0 1  H o l a c a n t h u s  a r c u a t u s  
0 . 0 3  L u t j a n u s  f u l v u s  
0 . 0 1  S c o r p a e n o p s i s  c a c o p s i s  
0 . 0 1  Ser i o l a  dumer  ili 
0 . 0 1  S p h y r a e n a  b a r r a c u d a  
0 . 0 1  
CORAL-RICH SITE 
Apogon s n y d e r i  0 . 0 4  M e l i c h t h y s  n i g e r  0 . 1 9  
C a r a n x  m e l a m p y g u s  0 . 0 3  M u l l o i d i c h t h y s  f l a v o l i n e a t u s  0 . 0 3  
C h r o m i s  acares  0 . 0 1  M y r i p r  i s t is  k u n t e e  0 . 1 5  
C i r r h i t u s  p i n n u l a t u s  0 . 0 1  S t r o n g y l u r a  g i g a n t e a  0 . 0 1  
D e c a p t e r u s  p i n n u l a t u s  0 . 0 4  S y n o d u s  b i n o t a t u s  0 . 0 1  
E n c h e l y n a s s a  c a n i n a  0 . 0 1  T h a l a s s o n a  b a l l i e u i  0 . 0 4  
G y n n o t h o r a x  f  l a v i m a r g i n a t u s  0 . 0 1  Z e b r a s o m a  v e l i f e r u m  0 . 1 0  
A . I .  = A b u n d a n c e  I n d e x  = T o t a l  S i g h t i n q s  f o r  a S p e c i e s  x 1 0 0  
T o t a l  S i g h t i n g s  f o r  A l l  S p e c i e s  o n  Same T r a n s e c t  
TFELE 6 .  The t e n  d o m i n a n t  f i s h  s p e c i e s  o n  e a c h  t r a n s e c t .  
-- 
1 9 7 5  
2 
1 9 7 6  1 9 7 7  1 9 7 8  C v e r a l l  
S p e c i e s  ~ a n k l F . 1 .  Rank A.I. Rank A . I .  Rank P . I .  Rank F . I .  
BOULDER ZONE 
C t e n o c h a e t u s  s t r  i g o s u s  
A c a n t h u r u s  n i g r o f u s c u s  
Zebrasoma  f l a v e s c e n s  
T h a l a s s o m a  d u p e r r e y  
C h a e t o d o n  mu1 t i c i n c t u s  
P a r a c i r r h i t e s  a r c a t u s  
E u p o m a c e n t r u s  f a s c i o l a t u s  
P l e c t r o g l y p h i d o d o n  
j o h n s t o n i a n u s  
S t e t h o j u l  is b a l  t e a t a  
H a l i c h o e r e s  o r n a t i s s i m u s  
A c a n t h u r u s  l e u c o p a r e i u s  
A .  a c h i l l e s  
C a n t h i g a s t e r  j ac t a t o r  
A c a n t h u r u s  n i g r o r i s  
CROP-OFF ZCNE 
C t e n o c h a e t u s  s t r  i g o s u s  
C h r o m i s  v a n d e r b i l  t i  
Zebrasoma f l a v e s c e n s  
A c a n t h u r u s  n i g r o f u s c u s  
T h a l a s s o m a  d u p e r r e y  
C h r o m i s  a g i l i s  
C h a e t o d o n  mu1 t i c i n c t u s  
C h r o m i s  h a n u i  
H a l i c h o e r e s  o r n a t i s s i m u s  
C e n t r o p y g e  p o t t e r i  
H e m i t a u r  i c h t h y s  t h o m p s o n i  
CORAL-RICH ZCNE 
C t e n o c h a e t u s  s t r i g o s u s  
Zebrasoma f l a v e s c e n s  
Chromis a g i l i s  
C .  v a n d e r b i l t i  
Chaetodon mu1 t i c i n c t u s  
Thalassoma d u p e r r e y  
Cen t ropyge  p o t t e r i  
Acanthur  u s  n i g r o f u s c u s  
Chromis h a n u i  
P l e c t r o g l y p h i d o d o n  
j o h n s t o n i a n u s  
Chaetodon o r n a t i s s i m u s  
Abudefduf a b d o m i n a l i s  
Rank i s  t h e  o r d e r  o f  a v e r a g e  abundance  f o r  e a c h  s p e c i e s  w i t h  t h e  most  abundan t  
s p e c i e s  hav ing  t h e  l o w e s t  r a n k .  
A . I .  = Abundance Index  = T o t a l  S i g h t i n q s  f o r  a  S p e c i e s  x  100  
T o t a l  S i g h t i n g s  f o r  A11 S p e c i e s  on Same T r a n s e c t  
TAELE 7 .  F i s h e s  o b s e r v e d  i n  Hcnaunau Eay d u r i n g  r e c o n n a i s s a n c e  d i v e s  t h a t  
were n o t  s e e n  o n  t r a n s e c t s .  
ACANTHURIDAE LUTJANIDAE 
A c a n t h u r u s  x a n t h o p t e r u s  L u t j a n u s  k a s m i r a  
ELENNIIGAE MOEULIDAE 
I s t i b l e n n i u s  g i b b i f  r o n s  
I .  z e b r a  
CHAETODCNTIDAE 
C e n t r o p y g e  l o r i c u l u s  
C h a e t o d o n  r e t i c u l a t u s  
C .  t r i f a s c i a t u s  
C .  t i n k e r i  
H e m i t a u r i c h t h y s  p o l y l e p i s  
H e n i o c h u s  a c u m i n a t u s  
Manta a l f r e d i  
MONFCPNTHIDAE 
C a n t h e r h i n e s  v e r e c u n d u s  
OSTRACIIDAE 
O s t r a c i o n  w h i t l e y i  
PLEURONECTIDFE 
CHAN1DF.E Samar i s c u s  t r  i o c e l l a t u s  
Chanos  c h a n o s  PGMACENTRICAE 
CIRRHITIDAE 
A m b l y c i r r h i t u s  b i m a c u l a  
C h r o m i s  l e u c u r u s  
P l e c t r o g l y p h i d o d o n  i m p a r i p e n n i s  
CONGRIDAE 
Conger c i n e r e u s  
GRAMMISTIDAE 
Pseudogramma p o l y a c a n t h u s  
HOLOCENTRIDAE 
Flarnmeo sammara 
P l e c t r y p o p s  1 ima 
K U H L I I G A E  
P R I A C A N T H I D A E  
P r i a n c a n t h u s  c r u e n t a t u s  
SCORPAEKIDAE 
P t e r o i s  sphex  
S c o r p a e n o p s i s  b r e v i f r o n s  
T a e n i a n o t u s  t r i a c a n t h u s  
SERRANIDAE 
Liopropoma s p .  nov. 
A n t h i a s  b i c o l o r  
A .  v e n t r a l i s  
K u h l i a  s a n d v i c e n s i s  
SYNODONTIDAE 
KYPHOSIDAE 
Synodus v a r i e g a  t u s  
Kyphosus c  i n e r e s c e n s  
L A E R I D A E  
C i r r h i l a b r u s  j o r d a n i  
Hemip te rono tus  n i v e i l a t u s  
Thalassoma l u t e s c e n s  
TETRACDONTIDAE 
F r o t h r o n  n i g r o p u n c t a t u s  
T R I A K I C A E  
T r  i aenodon  o b e s u s  
TAELE 8. Summary of t r a n s e c t  d a t a  f o r  ~ o n a u n a u  Bay. w 
0 
Shannon- Max imum 
Weiner D i v e r s i t y  
Ave .No. Ave . N o .  D i v e r s i t y  Index  E q u i t a b i l i t y  No. of  
Zone S p e c i e s  F i s h e s  Index  (HI) ( H W m a x )  ( J P  V a r i a n c e  Transects 
BOULDER 
1975 4 7 612.2 2.2946 3.8502 0.5960 0.0033 4 
1976 59 664.7 2.4375 4.0775 0.5978 0.0029 5 
1977 56 1024.4 2.9294 4.0254 0.7277 0,0015 3 
1978 53 812.1 5.8294 3.9703 0.7127 0.0021 3 
All Years  88 754.12 2.6958 4.4773 0.6021 0.0029 15 
Average  54 
DRGP-CFF 
1975 49 500.4 2.5433 
1976 68 853.8 2.5742 
1977 65 1164.5 2.9864 
1978 59 1048.9 2.9317 
A11 Years  93 860.7 2.8328 
Average 60.5 
CORAL-RICH 
1975 53 391.9 2.6840 3.9763 0.6760 0.0041 4 
1976 65 580.7 2.7208 4.1744 0.6518 0.0031 5 
1977 66 968.4 2.8245 4.1897 0.6742 0,0017 3 
1978 57 868.3 2.7287 4.0431 0.6749 0.0017 3 
All Years  95 665.2 2.8503 4.5539 0.6259 0.0027 15 
Average  60.4 
APPENDIX I .  F i s h  o b s e r v e d  d u r i n g  s u r v e y  o f  w a t e r s  o f f  P u ' u h o n u a  o  Honaunau N a t i o n a l  
H i s t o r i c a l  P a r k  ( w h e r e  E = B o u l d e r  Zone;  C-R = C o r a l - r i c h  Zone;  D - 0  = 
Drop-of f  Zone;  a n d  Recon = R e c o n n a i s s a n c e  d i v e s ) .  
Common Names H a b i t a t  
FAMILY/Species H a w a i i a n  E n g l i s h  E D-0  C-R Recon 
ACANTHURIDAE - T a n g s  o r  S u r g e o n  F i s h  
k c a n t h u r u s  a c h i l l e s  
A .  g u t t a t u s  
A .  g l a u c o p a r e i u s  
A .  n i g r o f u s c u s  
A .  n i g r o r i s  
A .  l e u c o p a r e i u s  
A .  o l i v a c e u s  
A .  t h o m p s o n i  
A .  t r i o s t e g u s  
A .  x a n t h o p t e r u s  
C t e n o c h a e t u s  s t r  i g o s u s  
C .  h a w a i i e n s i s  
Naso b r e v i r o s t r  is 
N .  h e x a c a n t h u s  
N .  l i t u r a t u s  
N.  u n i c o r n i s  
Zebrasoma f l a v e s c e n s  
Z .  v e l i f e r u m  
Z a n c l u s  c o r n u t u s  
APOGONIDAE - C a r d i n a l  f i s h  
Apogon s n y d e r i  
AULOSTOMIDAE - T r u m p e t  F i s h  
A u l o s t o m a  c h i n e n s i s  
P a k u ' i k u ' i  
Maiko 
M a i k o i k o  
N a ' e n a ' e  
Manin i  
P u a l u  
Kole  
K a l a  
Umaumale i 
K a l a  
La '  i p a l a  
' Ap i 
K i h i k i h i  
' U p a p a l u  
A c h i l l e s  Tang 
S p o t t e d  Tang 
L e s s o n ' s  Tang 
L a v e n d e r  Tang 
C u v i e r ' s  Tang  
J e n k i n s  ' Tang 
O r a n g e - s p o t  Tang 
Thompson ' s  Tang 
M a n i n i  
Y e l l o w - f i n n e d  Tang 
Ye l low-eyed  Tang 
H a w a i i a n  Tang 
U n i c o r n  Tang 
S i x - s p i n e d  Tang 
L i t u r a t e  Tang 
L a r g e  U n i c o r n  Tang 
Y e l l o w  Tang 
S a i l - f  i n  Tang 
M o o r i s h  I d o l  
S n y d e r ' s  C a r d i n a l  F i s h  
T r u m p e t  F i s h  
W 
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Common Names 
- H a b i t a t  
H a w a i i a n  E n g l i s h  E C - 0  C-R ~ e c o n  
.--- 
EALISTIDAE - T r i g g e r  F i s h  
M e l i c h t h y s  n i g e r  H u ~ u  humu ' e l e ' e l e  E l a c k  T r i g g e r  F i s h  x x 
M. v i d u a  Humu humu h i  ' u k o l e  R e d - t a i l e d  x x x 
T r i g g e r  F i s h  
R h i n e c a n t h u s  r e c t a n g u l u s  Humu humu nuku P i g - n o s e d  x 
nuku a  p u a ' a  T r i g g e r  F i s h  
Suf  f  l a m e n  b u r s a  Humu humu umauma l e i  G r e e n  and W h i t e  x x x 
T r i g g e r  F i s h  
X a n t h i c h t h y s  m e n t o  Long-ch inned  x x 
T r i g g e r  F i s h  
BELONIDAE - N e e d l e  F i s h  
S t r o n g y l u r a  g i g a n t e a  'Aha G i a n t  N e e d l e  F i s h  x 
BLENNIIDAE - Comb-toothed E l e n n i e s  
C i r r  i p e c t u s  v a r  i o l o s u s  
E x a l l  i a s  b r e v i s  
I s t i b l e n n i u s  g i b b i f r o n s  
I .  z e b r a  
P l a g i o t r e m u s  g o s l  i n e i  
EGTHIGAE - Lef  t - e y e d  F l o u n d e r s  
P a o ' o  k a u i l a  
Pao ' o 
Corr,mon E l e n n y  x x x 
S h o r  t - b o d i e d  E l e n n y  x x x 
Hump-headed B l e n n y  x 
Rock S k i p p e r  x 
S a b r e  T o o t h  Elenny x x  x 
E o t h u s  p a n t h e r i n u s  S p o t t e d  F l o u n d e r  
CANTHIGASTERIDAE - S h a r p - n o s e d  P u f f e r s  
C a n t h i g a s t e r  a ~ ~ b o i n e n s i s  P U ' U  o l a ' i  
C .  c o r o n a t a  
C .  e p i l a m p r a  P U ' U  o l a ' i  
C. j a c t a t o r  
C. r i v u l a t a  P U ' U  o l a ' i  
CARANGIDAE - J a c k s  
C a r a n g o i d e s  f e r d a u  
C a r a n x  m e l a m p y g u s  
C a r a n x  sp .  
D e c a p t e r u s  p i n n u l a t u s  
S e r i o l a  d u m e r  i l i  
CHAETODCLTIDAE - E u t t e r f l y  F i s h  
' O m i l u  
B l u e  U l u a  
' O p e l u  
K a h a l a  
C h a e t o d o n  a u r  i g a  Lau  h a u  
C. e p h i p p i u m  
C. f r e m b l i i  
C. l i n e o l a t u s  
C .  l u n u l a  
C. m i l i a r i s  
C. o r n a t i s s i m u s  
C .  q u a d r i m a c u l a t u s  
C. r e t i c u l a t u s  
C. t i n k e r i  
Lau  h a u  
K i k a  k a p u  
Kapu h i l i  
K i k a  k a p u  
Ambo ina  P u f f e r  x x 
Crowned  P u f f e r  x 
R a r e  K i h e i  P u f f e r  x x 
W h i t e - s p o t t e d  P u f f e r  x  x 
S c h l e g e l ' s  P u f f e r  x 
F o r s k a l ' s  J a c k  
E l u e  J a c k  
M a c k e r e l  S c a d  
Amber j a c k  
G o l d e n  
E u t t e r f l y  F i s h  
S a d d l e b a c k  
E u t t e r f l y  F i s h  
E l u e - l i n e d  x x 
E u t t e r f l y  F i s h  
L i n e d  B u t t e r f l y  F i s h  x  x 
R a c o o n  x x x 
E u t t e r f l y  F i s h  
M i l l e t  S e e d  X X X 
B u t t e r f l y  F i s h  
P e b b l e d  x x x 
B u t t e r f l y  F i s h  
O r n a t e  x x x 
B u t t e r f l y  F i s h  
F o u r - s p o t t e d  x x x 
E u t t e r f l y  F i s h  
R e t i c u l a t e d  
E u t t e r f l y  F i s h  
T i n k e r ' s  
E u t t e r f l y  F i s h  
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H a w a i i a n  E n g l i s h  F G-O C-R Recon 
CHAETCGONTIDAE - B u t t e r f l y  F i s h  ( c o n ' t . )  
C h a e t o d o n  t r  i f a s c  i a t u s  Kapu h i l i  
C .  u n i m a c u l a t u s  
F o r c i p i g e r  f l a v i s s i m u s  
F .  l o n g i r o s t r i s  
H e m i t a u r i c h t h y s  p o l y l e p i s  
H .  t h o m p s o n i  
H e n i o c h u s  a c u m i n a t u s  
CHAhIDAE - M i l k  F i s h  
Chanos  c h a n o s  
CIRRHITICAE - H a w k  F i s h  
A m b l y c i r r h i t u s  b i m a c u l a  
C i r r h i t o p s  f a s c i a t u s  
C i r r h i t u s  p i n n u l a t u s  
P a r a c i r r h i t e s  a r c a t u s  
P. f o r s t e r i  
CCNGRIDAE - Conger  E e l s  
Conger  c i n e r e u s  
Lau h a u  
Lau w i l i w i l i  
nukunuku ' o i ' o i  
Awa 
' O ' o p u  k a i  
P O ' O  p a ' a  
P i l i k o ' a  
P i l i k o ' a  
P u h i  u h a  
T h r e e - b a n d e d  x 
E u t t e r f l y  F i s h  
C n e - s p o t  x x x 
E u t t e r f l y  F i s h  
Cormon Long-nosed x x x 
F u t t e r f l y  F i s h  
R a r e  Long-nosed x x x 
F u t t e r f l y  F i s h  
Pyramid  x 
P u t t e r  f l y  F i s h  
Thompson ' s  x 
B u t t e r f l y  F i s h  
Poor  Man ' s  
M o o r i s h  I d o l  
M i l k  F i s h  
Two-spot  Hawk F i s h  x 
Eanded H a w k  F i s h  x x x 
Hard-headed  Hawk F i s h  x x 
S m a l l  Hawk F i s h  x x x 
F o r s t e r ' s  Hawk F i s h  x x x 
W h i t e  E e l  
DIODONTIDAE - P o r c u p i n e  F i s h  
Diodon h y s t r  i x  ' C ' o p u  h u e  S p i n y  P u f f e r  
FISTULARIIDAE - C o r n e t  F i s h  
F i s t u l a r i a  p e t i m b a  Nunu Peke  C o r n e t  F i s h  
GRAMMISTIDAE - S o a p  F i s h  
Pseudogramma p o l y a c a n t h u s  
HOLOCENTRIDAE - S q u i r r e l  F i s h  
Srr ,al l  Mouth x 
S q u i r r e l  F i s h  
S p i n e d  S q u i r r e l  F i s h  x 
Y e l l o w - r e d  x x 
S q u i r r e l  F i s h  
F l o o d - s p o t  
S q u i r r e l  F i s h  
Cuv i e r  ' s 
S q u i r r e l  F i s h  
F o r s k a l ' s  
S q u i r r e l  F i s h  
A d i o r y x  ~ i c r o s t o m u s  
A .  s p i n i f e r  
A .  x a n t h e r y t h r u s  
' U ' U  k a n e  pou 
E l  ammeo sammar a  
M y r i p r i s t i s  k u n t e e  
M .  m u r d j a n  
K y r i p r i s t i s  s p .  
P l e c t r y p o p s  1 ima R o u g h - s c a l e d  
S q u i r r e l  F i s h  
KUHLIIDAE - F l a g - t a i l  F i s h  
K u h l i a  s a n d v i c e n s i s  A h o l e h o l e  H a w a i i a n  
F l a g - t a i l  F i s h  
KYPHOSIDAE - Rudder  F i s h  
Kyphosus  c i n e r e s c e n s  Nenue Rudder  F i s h  
Appendix I--Continued 
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L A B R I E A E  - Wrasses 
Fnampses chrysocephalus  
A .  c u v i e r  
Eodianus b i l u n u l a t u s  
Che i l i nus  rhodochrous 
C h e i l i o  inermis  
C i r r h i l a b r u s  j o rdan i  
Cor i s  gaimardi  
C .  venus ta  
Gornphosus v a r i u s  
Ha l i choe re s  o r n a t i s s i m u s  
Hemipteronotus n i v e i l a t u s  
Hemipteronotus sp .  
Labroides  phthi rophagus  
Macropharyngodon g e o f f r o y i  
Pseudochei l  i nus  evanidus  
P.  o c t o t a e n i a  
P.  t e t r a t a e n i a  
S t e t h o j u l i s  b a l t e a t a  
Thalassona b a l l i e u i  
T .  duperrey 
T .  fuscum 
I'. l u t e s c e n s  
L U T J A N I D A E  - Snappers 
Aphareus f u r c a t u s  
Lut janus  f u l v u s  
L .  kasmira 
'Opule 
' F  'awa 
Po'ou 
Kupou 
Hinalea  ' a k i l o l o  
Hinalea  nuku ' i ' i w i  
Pa ' awela 
Lae n i h i  
Lae n i h i  
Hinalea  ' a k i l o l o  
Ohua 
Hinalea  l u a h i n e  
Hinalea  l a u  w i l i  
'Awela 
Toau ( T a h i t i )  
Taape 
Golden Head Wrasse x x 
Spot ted Wrasse x x 
Elack-spot  Wrasse x 
Rose-colored Wrasse x x 
Sp ind le  Wrasse x 
Flame Wrasse 
Clown Wrasse x x 
E legan t  Wrasse x 
Gird Wrasse x x 
Christmas Tree Wrasse x x 
White-side 
Razor Wrasse 
X 
Cleaner Wrasse x x 
Geof f roy ' s  Wrasse x 
Small Wrasse x x 
E igh t - l ined  Wrasse x x 
Four-l ined Wrasse x x 
Green Wrasse x x 
P a l l i e u ' s  Wrasse 
Saddle Pack Wrasse x x 
Frown Wrasse x 
Yellow Wrasse 
For k - t a i l ed  Snapper 
Red and Green 
Snapper 
Elue- l ined Snapper 
MOBULIDAE - Manta  Rays  
Manta a l f r e d i  H a h a l u a  A l f r e d ' s  Manta Ray 
MONACANTHIDAE - F i l e  F i s h  
C a n t h e r h i n e s  d u r , e r  il i 
C .  s a n d w i c h i e n s i s  
' 0  i l e p a  
' 0 '  i l e p a  
D u n e r i l l s  F i l e  F i s h  
S a n d w i c h  I s l a n d  
F i l e  F i s h  
Shy  F i l e  F i s h  
E l a c k  F i l e  F i s h  
Fan T a i l  F i l e  F i s h  
C .  v e r e c u n d u s  
P e r v a g o r  m e l a n o c e p h a l u s  
P. s p i l o s o m a  ' O 1 i l i  l e p a  
MULLIDAE - Goat F i s h  
M u l l o i d  i c h t h y s  f l a v o l i n e a t u s  
M .  p f l u g e r i  
M .  v a n i c o l e n s i s  
Samoan Goat F i s h  
P f  l u g e r  ' s G o a t  F i s h  
Gold-banded  
Goat F i s h  
Two-s t r  i p e d  
G o a t  F i s h  
Y e l l o w - t a i l e d  
G o a t  F i s h  
Red and E l a c k  Banded 
G o a t  F i s h  
P u r p l i s h  G o a t  F i s h  
We k e  
Weke ' u l a  
We k e  
P a r u p e n e u s  b i f a s c i a t u s  
P. c h r y s e r y d r o s  Moano 
P. m u 1  t i f a s c i a t u s  
P. p o r p h y r e u s  
Moano 
MURAENIDAE - Moray E e l s  
E n c h e l y n a s s a  c a n i n a  
Gymnothorax f l a v i m a r g i n a t u s  
G .  ~ ~ e l e a g r i s  
P u h i  k a u i l a  
P u h i  kapa  
C a n i n e -  t o o t h e d  Moray 
Yellow-marg i n e d  Moray 
W h i t e - s p o t t e d  Moray 
MYLIOBATIDAE - E a g l e  Rays  
S p o t t e d  E a g l e  Ray A e t o b a t u s  n a r i n a r i  
X X X X  X X X  
X X  X X X  
X X X  X X X  
(I) 
- d 
(I) 
E 
0 
.d L.4 
c 
U 
m !4 m 
.dC m (I) (I)-d EU .d .4 -  E 
0 E E U O  L l a , o o I + u  
C U  !4 LI-dC 
U a c r c a v  
r l u v  L.4 
a, 0 a, Y 
d U A d 5  U 
. d O L l a c m  
tncm 3 a d  
a u a o 3 w  
C 
(I) 
d 
-I 
Cn 
C 
d 
C 
m 
7 4  
d 
a  
3 
m 
C 
(I) 
C 
(I) 
I U 
u LI 
w o a  
4 rl 
~3 m 
H a . 4 3  
z tnLlC 
E-c h .1U 
z a u c  
A; 0J'a 
U U O U  
4 4 J a a  Z C d  
0 a, * o  
PI U O X  
D a s c y l l u s  a l b i s e l l a  A l o '  i l o '  i 
E u p o m a c e n t r u s  f a s c i o l a t u s  
P l e c t r o g l y p h i d o d o n  i m p a r i p e n n i s  
P. j o h n s t o n i a n u s  
P. s i n d o n i s  
SCARIDAE - P a r r o t  F i s h  
S c a r o p s  r u b r o v i o l a c e u s  
S c a r u s  p e r s p i c i l l a t u s  
S .  s o r d i d u s  
S c a r u s  s p .  
SCCRPAENIDAE - S c o r p i o n  F i s h  
P t e r o i s  s p h e x  
S c o r p a e n o p s i s  b r e v i f r o n s  
S .  c a c o p s i s  
T a e n i a n o t u s  t r i a c a n t h u s  
SERRANIDAE - G r o u p e r s  
C e p h a l o p h o l  is  a r g u s  
L iopropoma s p .  nov .  
A n t h i a s  b i c o l o r  
A .  v e n t r a l i s  
SPARIDAE - P o r g y s  
M o n o t a x i s  g r a n d o c u l  i s  
Uhu u l i u l i  
Nohu 
W h i t e - s p o t t e d  x x x 
Damsel  F i s h  
Ye l low-eyed  x x x 
Damsel  F i s h  
S m a l l  Damsel F i s h  x 
J o h n s t o n  I s l a n d  X X X 
D a m s e l  F i s h  
S i n d o ' s  D a m s e l  F i s h  x 
Red and  V i o l e t  x x 
P a r r o t  F i s h  
B i g  B l u e  P a r r o t  F i s h  x 
S o r d i d  P a r r o t  F i s h  x x L.  V
X X X 
L i o n  F i s h  
S h o r  t -browed 
S c o r p i o n  F i s h  
J e n k i n s '  
S c o r p i o n  F i s h  
Leaf  F i s h  
A r g u s  G r o u p e r  
F i c o l o r  F a n c y  P a s s  
Y e l l o w  F a n c y  E a s s  
Grand-eyed  P o r g y  
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SPHYRAENIDAE - E a r r a c u d a  
Sphyraena  b a r r a c u d a  
SYNODCNTICAE - L i z a r d  F i s h  
S a u r i d a  g r a c i l i s  
Synodus b i n o t a t u s  
S .  v a r i e g a t u s  
TETRAODONTIDAE - E a l l o o n  F i s h  
A r o t h r o n  h i s p i d u s  
A .  m e l e a g x i s  
A .  n i g r o p u n c t a t u s  
Kaku Great B a r r a c u d a  x 
' U l a e  
' U l a e  
TRIAKIDAE - Smooth C o g f i s h  S h a r k s  
Tr i aenodon  o b e s u s  
'O 'opuhue 
S l e n d e r  L i z a r d  F i s h  
Two-spot L i z a r d  F i s h  
V a r i e g a t e d  
L i z a r d  F i s h  
S p i n y  P a l l o o n  F i s h  x 
Speck led  x 
E a l l o o n  F i s h  
F l a e k  S p o t t e d  
P a l l o o n  F i s h  
Whi t e - t i pped  
Reef Sha rk  
